
�������� ��	
���
��

Analytical Solution and heat transfer of two-phase nanofluid flow between
Non-parallel walls considering Joule heating effect

A.S. Dogonchi, D.D. Ganji

PII: S0032-5910(17)30477-1
DOI: doi:10.1016/j.powtec.2017.06.018
Reference: PTEC 12594

To appear in: Powder Technology

Received date: 18 December 2016
Revised date: 29 March 2017
Accepted date: 6 June 2017

Please cite this article as: A.S. Dogonchi, D.D. Ganji, Analytical Solution and heat
transfer of two-phase nanofluid flow between Non-parallel walls considering Joule heating
effect, Powder Technology (2017), doi:10.1016/j.powtec.2017.06.018

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/10.1016/j.powtec.2017.06.018
http://dx.doi.org/10.1016/j.powtec.2017.06.018


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

1 

 

Analytical Solution and heat transfer of two-phase nanofluid flow between 

Non-parallel walls considering Joule heating effect 

A.S. Dogonchi
a,b

, D.D. Ganji
a,1

 

a
Mechanical Engineering Departemnt, Babol Noshirvani University of Technology, P.O. Box 484, Babol, Iran 

b
Young Researchers and Elite Club, Gorgan Branch, Islamic Azad University, Gorgan, Iran 

A B S T R A C T 

In this paper, MHD nanofluid flow, heat and mass transfer between Non-parallel walls is 

investigated. Brownian diffusion and thermophoresis effects which are two momentous slip 

mechanisms in nanofluids have been considered in the nanofluid model. Also, Joule heating 

effect is taken into account. The governing radial momentum, energy and mass equations are 

solved by Duan–Rach Approach (DRA). This method allows us to find a solution without 

using numerical methods to evaluate the undetermined coefficients. This method modifies the 

standard Adomian Decomposition Method by evaluating the inverse operators at the 

boundary conditions directly. The effects of active parameters such as the Reynolds number, 

the opening angle parameter, the Schmidt number, Thermophoretic parameter and Brownian 

parameter are investigated on the velocity, temperature and concentration. Also, the value of 

the Nusselt number is calculated and presented through figures. The results indicate that the 

temperature and concentration profiles and Nusselt number increase with the increasing 

Schmidt number. In addition, the limiting cases are gained and found to be in an excellent 

agreement with the previous works. 
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